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Dte &f hAmg brtrWt em VerfahTBn nach 
begriff des Palerteiwpruohe 1 urxJ eirte elek^^ 
sdM VtoiTkattung nach dem Obaibeflrttf dee s 
AnHNVches 7* 

Bei fitftrkdurcttUrtetem BtogMrebe be^«N 
d«t Ertorderrte, unlar Varw^iding der Hochlrequw- 
Ghkrvgie Qewebecberflftchen befOhmngeloe und 
gtekhtnaB^mteftgulerflaKbw^^ w 
der Boaenannlen SprOh-Koogiiafion bm Spray 
Koagutatkm bet hohen HochfirequwBqEMnnungen Irn 

honventionellen TecMc 1st (ie IMregetmftttgkett dee 
Uchbogertteretche und die Gelohr, de Qewebeober- is 
nachezukarbonkierea 

Elne VMeeeerung wurde dadurch erziett dad 
durch Etrtteen eines EdelQwee x. a von Argon ein 
lonidenmgspM gescheffen wurde, der zur Vterbesee- 
rung der GMchmftStflM bei der KbagUaHon von so 
Quwebooborfiachen beSrug. Bn d«ar^ VWahren 
tst r a Hder EP 0 393 177 A1 beechrieben. Nacmei 
dieses Vbrtahrerw ist de Vtarwendung dei recM teuen 
itfid in KRnlken hmrfig nichi vertOgberen £delgesee. 

D8a23elderv6degenden&fMungbestehtdQrtn, a 
em >fcft8hren und elne VbrricHung dar eIngsngB 
gentnnten GWtung zu echaflen, iT«ete danen ein 1^ 
sieningspfad mi Berek:h der aldven EleMrixie nnft eii^i^ 
cheren Maenahroen zu ^terfOgung geaiilt wfed* 

ZurLOeungdeeerAufgabeeinddeMeriQnaleder do 
PatsntmprOche 1 und 7 vorgesehen. 

Der ErfMung Keot dar Gbrmdgedarike zugrund% 
daBein IcinteierijngiEpfKl auch irst anderen Meden ats 
Cdelgittan mdglkh ist. Ale vorteahaft hat lich hierbel 
die ^zeugung eines Aerosolaaueelnernledarprozfntf- as 
gen Kbchsa)z»£ung herauegeeketi. Die KbnMntfon 
von Htic>*equenz an dor akfiven BeMrode einer el^ 
tro-chtnrgtechen NferrkMur^ rnft einer Na^ 
) zvvarbekanntdocii wurde diesebtshernurvarwendet 
umeinAnWebenderBefctrodenamKogewfebezuver^ -» 



Die ErfMing winl tm Mgenden bei&pleliMQfea 
anhand der Zelchnung beechrleben; in dteeer zeigt 



BfrdungsgemftB wirddemgegenQber ein Aeroeol 
mft einem gewlssen SpOUnick von z. a 3.6 bar wn de 
Bektrode heAjmgeip(m bzw. henjnioefal^^ 
em kmisienjngekagel mil defWerter Dm»wlontenjng 46 

entsteht. 

Ate poEilive EReMe dee efMungegemABen VIbt- 
tohrens eigeben sich ««e Venwndung VOT verlCM)aren 
Meden. z. a deslPDertam >Mmer. OOj. Naa4^sung» 
erne £^elc»vnaage Koagutetfon dee Blogcmbes m s& 
eher tesTumgrenzten Fiachft ^e gertnge Qetehr Giner 
KBrbonldenmg» elne KQNUng der Bektrode^ keine. 
eonst flbfiche RaiKhbHdung und kemerlet Oeruchelott- 
dung durch Verbrennen von Gewebe. 

>ft)rtoittiBfteAusi0hrungende6eifmdungsgema0en ss 
Vfirtetver» emd dHoh d e Anfiprtehe 2 bis 6 und vortea- 
hafle Austohrungsformen der mfincfeffiowmABen 
fichtur^ durch de ArwpfOche 8bis 10 g«kennzwchnet 



Plgur 1 emen sc^vemaSschen Schnitt einer rem bel- 
EplfllBMralsen AusfOhrungsform emer erim- 
drngegemftBen eleldrooMrurglschen 
Ntornchhvig zur Erzeugung einea Aerosd- 
straNs urn eme hochfrequenz-chirurgische 
SchneideteKtrade henjm. 

m wiem von der Hand des Benutzers ertreiiMffen 
hoMzyMerkkrnlgenmstnjmenlenhOrperil MIoaxlal 
^ hochfrequenz^cNrurgische Sdmeidelektrode 12 
angeofdnet die gegenOber dem dstalen offenen Ende 
13desrohrfQmigenmsrumenteri(OrperBl1 dnStOdc 
ajfOdoweelzt let und inik emer ZiMung 12* verbunden 
let de sich - von ancrlsoisrung 14 umgeben - mit alt- 
seitigem Abeteid von der mnerwMnd des rohrfOrmi^ 
mstrumertfenkOrpera 11 nach hirten erstrecW. wo im 
Berelch dee prttdmaten Endea seilHch em Hochlre- 
quenzanscNuB 1 5 vorgesahen ict an den eme gecig- 
nete HocMrequenzc|3annung, de von einem nioht 
dvgerteKan Hochfrequenzgenerator eizeugk w«d> 
anlei^ ist Die zug^ige NeutraleteMrode ist an 
geelgneter SMte dee PaSentankOrpers angabrdnet 
Der dst^e Sereich dee \m ObHgen aus Melal beslo- 
henden lnsln«nenter*OrpefB 11 ist aus emem IsoBeren- 
den fttotertal ir hergesteHt welches tioh nach ttinten 
bts Qberde Isotterung 14 der ZUieitung 12' erstreokt 

Die ZUWtung 12* n«t der toolerung 14 w)rd durch 
geeiyiete Hattervngen IS vorzugeweSee kooid^ mner- 
hAdee mslrumentsnkOrpere 11 <^halten. Die einzel- 
rwn H^temngen 16 sind |ewe9s Qber den IMteg ioti 
de Isdierung 14 herum nrvt sdchem Abstand angeonl- 
net daB dazwiechen m axialer RtchUmg em auerei- 
diand drntenslonierter StrOmungsdurchgang vorlegt 

Am prowmaien Ende des mefcriirneatenkOrpeis 11 
sind semich tuwi axiat zwai ZuTuhrrohre 17* 18 m das 
mnere des tnslnvneneenl^rpers 11 hmeingefohrt An 
dss Bohr 17 wlrd elne Ldiung angeechloBsen. mittete 
derer b^apieleweise eme 0.9 %4ge Mochsaizlfleung 
zi^^efOhrt wtid» Das aidal emgelQhrte Rohr 18 let an 
«inen DnjcMuTUanchluB angelegt 60 daS ee DnicK- 
luft ats Tragergas beauTscNagt warden louw 

mnerhab des HoHraumea 19 dea Instnimenten- 
kOrpere 11 weisen de Rohre 17, 18 Offnungen 20, 21 
auT. durch wek^ de KochsalzlOBung bzw. de Lull BO m 
den tnnenraum 19 NnemgedrOcht wenSen. daB es zu 
einer ZenAA>ung der KbchaatzlOsungkonimtd. h.zur 
Biklung emes Aerosds 20. welches aufgnjid des 
OAK^ouftwuB inabeeondere durch das RohrlS m Rich- 
iung dee Pfelee durch den msSrumenlenkBrper 11 zum 
dstalen Ende 13 Nn etrM und dort als kegeMnntg 
erwettemdes AerosobOndel bzwi AeroedslraN 22' aus- 
trttt welcheetm. vrelcharsonmdeSpltzeder SchneU* 
elektrode 12 und das von dieser zu koagulerende 
aogewebe um(^ Durch de hohe Spannung der 
SdineUeleKtrodo 12 wmi das Aerosol nriiGiert und 
somit eme kmisterte Sirecke zwtschen Schneidelek- 



2 



X3NMd d Dii l*iU9T:IT 866T>2'9nb 



3 



0*0740 926 A2 



4 



trodo 12 und BlOQMtoe oMIet ntf der Gkah dam ein 
bwonlm gMchmiOlov und danA audi beeonders 
gut talaltMMm UhbogM MiMdit 

Dm DruclMuf^Zulihrrahr 16 iGt domt «^ 
dfts Irrm des InsirimnlanMrpm 11 NndngeiQM 
dsO Mm AnMKte 20 Ml imttal^ 
und elM» Nnttr dtr qutr vvriMtfondm AuMt^^ 
daa Fl08iigMt»-2bM«rehrM 17 tMflndvt Aul dtoM 
Wol$* nu0l die Obcr dto AuslrtltidOM 21 strdnwnd* 
Uifl ROntghii au6 dsm nohr 17 en w«l zostaubt ile 
cMcteHio <ur BUung dtt Airowli 22. 

SUA der durch do Roto 17. 16 geWdston Zw- 
sttktengMnrkMurv NOnnto «uch «*n UMschaOtrvr- 

yattlBiidvondtoMmvaiyenhen8elh.fanlati^ » 
wflredir U»a6cMlymeUv flber tinan Aari^ 
tungwcNmich ng dam Innwin dte tn ato wnw ia iito^ 
pare llnivoMndfla 

PvtentMtaprOoha ^ 

1. VWtahranwberQhajngBtoeenObarf^^ 

laten von ttigawM mmalt mros Uddbogans, 
d«r durch dte von tlnm Hochfrequenrganamlor 
enouQte H«tfiflptnnung an BlrtMn hooh^^ a 
cNrutfsct» Inatn/rnert ereeup> w<id. 

da6 zur Schsmjng aimr ioMartan 8tred« da 
ertekMvta UdibogartilAino ain unlar >%wan- 
dung^MrFIQaalokBBundeinasingargasatoM' so 
dalar AaraaclBtraN in da Ra^ mo dar 
Uchtbogan skli Wkten adi und aWi aina an alnar 
HocMraquanzspmung angalagta BaMroda (12) 
bafindet.gatdMtaM. 

3S 

Z VBrfahrannadiAnqpnMhl* 
dadurchgahani u aic hnat 
daB dam Aartttdstrahl zur VivbaBsarung dar Lea- 
fttridwt tonea X. a NaCI odcr ICi baigambcm 
waRlaa ^ 

X VerMrannad)AnspniGh1oder2. 
dadurchga X ai mi a k Hna l, 
daB dar AaroadsMil durch eina 0^ %4ga KodH 
sdzlteunggabikMwkd « 

4. VWWraradiemamdarworhargehendanAnaprO- 
cha^ 

dadiHcb gafcatwzalotaia^ 

daBdaaAeroMlnadidamZMI&iJbarprinz^und so 
mcbaeondera diwh ainan ate Bin Vargasar auago- 
bfldaten ZeRttObar amudi wird. 

& NMtfvennachalnamdarArwprOohalUsS, 

dadiwb ga^caonxaloVviaif 
daS das Aaioad dun^ dnen IMrsadnttvamadar 

areeUBtwM. 



a. VWWvanrwiidnamdarMirhaigahandanAnBprO- 

dadurch gai^i'ttaldwa^ 
daB ats IMoanPtt «^ da BUdung daa Aaroada. d. 
B (Lft^diaZarBlidbungdarhmAamdarthattenen 
ROsaVialt Lull tfKltodar Kohlandknad undfedor 

dnick daa TrtowQiM* dnsWfcar iri. 

10 7. B dOia diir u rtfadia \torrmung idt atnar an dne 
wn dnam HQd*apuaniganemlor aneaugta Hodv 
frwiMnnpannung arriaflbaran AtdvdaMroda (12) 
und ainar NauMaMOroda zur Erzaugung dnas 
UMbogana Im BibgaHifaba zwadv barohn^^ 
ser CX>aifiadtanN>aoda«oa Mmsondara w 
fohfuv dea ^KlBhrom nadi dnani dar Araprlk^ 
IbiaB. 

daduith gaNanmddmti 

daB da aha AaroadatraW-Bad undw yonanta 
(17.18^19) ttMsl wddie aSnen uitar >%war>- 
dung dnaa ll^gargaaaa und dnar FIOGdgkea geM- 
dden Aai uada tr aN tn dan Barddi urn da 
Baktroda (12) adiida, wo dar UcNbogan gcbikM 
wafdon aoM. 

8. VbriMtunonadiArtspniDh7. 
diUuiiU iiafcannidrtaiat, 
daB da AaicaoMrahl-Eaaugungrimponar^ 
•Inan ZaratM>arkuial (1 ^ nr« atner AuilrttadOaa 
(13) m^mfkA undfodar d&B da Aai u ao lttd J- 
Eizeugur^ Mm ty u ia rta dnen mtmidialwnBfckf 
unfeBt der wMveiaa hn Handgrtf (11) 
auBartidb itoa Handgrtfte angaonM und durdi 
iina Sdteudwarbtndung nd dam HandgrM (11) 
vaibundan M undfedar daB da ak»« Hochtra^ 
quaradaMrode (12) vonugGWdaa mttflg tm Zer- 
sttd>ar- bm U&raadwAnabdkand (19) 
vigaofdnel isl unVodar daB da ZavsttubarWmr- 
ndlar-aaMR)dananordnung In dn und damMben 
HandgrW (11) untaoabradit lat wobd dar bzw. dia 
Hodd«|uanranad«laaa (16) und dte -Mger^ 
FIOaaVsBilEmdittaaa (17. 16!) ebenfala am 
Handgdff (11) vorgasatwn sind. 

S. ^ft)rrld1lungnadlAneprud17odBrB, 
dadunh gahannzaldinel, 
dafidea)dveBettroda (12) gaoenflber dar Aua- 
trfitsdOaa (IB) das tnstrumantankDrpars (11) atMw 
lUOdMrsdzt ial undMar daB da akiva Bdc- 
ttoda (12) radd- odar stabarSg aue ga bade t tat 
uvlA9dar daB dar dtatate Baraldi daa Inslrumea- 
tedtflrpan (11) aus IsoBarmetertat (111 besM. 

ia Vbrrid«ungnBdiainamaBrAniprOct*a7bia9. 
dadurch oekannzddma^ 
daB de akthw Bddoda (1^ an aina aidi Im Inalru- 
manteddrpar (11) tanga aialradtDnda Hodtfre- 
quanz-Zdeftung (12^ angaaditoaaan tat da von 
ainar Isdiamng 0^) umgaban Id undfodar daB 
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iwiechen Zuleihjng (12) air aWK«n at^^ 
m to* dm ItoWfan (14) dii ZWettung {12) wd 
der lwwfw«nd ln«tiurmnhnWrpef» (t1) vor- 
2ug«mjM iwierandg ^bit«Ww*« (1 0 

ten BiWtan 8MD dfifi Iretrurtiflrtwi(ftpers (11) 
anoBodrwIsn AUtamdiNktom (1« auwWwnd 
Plate for d#n wlalw Durohgang dt» Awowte vof^ 

handentoi 

to 
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(54) eectrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contacUess 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 





Ml 




Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al, A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.S bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, COj, NaCl solution, uniform 
coaguladon of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 

drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hoUow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed sUghtly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of tiie instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially witiun tiie instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 witii a spacing so Uiat an adequately dimensioned 
flow passage is present between fliem in tiie axial direction. 

On tiie proximal end of tiie instrument housing 11 two feed tubes 17, 18 are 
introduced lateraUy or axially into tiie interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCI solution is supplied. The axially inUt)duced tube 
18 is connected to a compressed air connection so tiiat it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 witiun Uie cavity 19 of insffument housing 11 have openings 20, 21 
ttirough which tiie NaCl solution or air can be forced into tiie interior 19 so tiiat atomization 
of tiie NaCl solution occurs, i.e., formation of an aerosol 20, which, because of tiie pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. MethodaccordingtooneoftheClaimsl to3,characterizedbythefactthat 

the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
d,at air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the Uquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) comiectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contacUess surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that ithas an aerosoljetformaUon component (17, 18, 19), which 

suppUes an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7. characterized by the fact that the aerosol jet 
generation component has an atomizer chamiel (19) with an ouUet nozzle (13) and/or that the 
aerosol jet generation component includes aaultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outdde of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1). in which the high- 
frequency connection (15) and the carrier gas-Uquid com^ection (17. 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightiy recessed opposite the oudet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11')- 

10. Device according to one of the Claims 7 to 9. characterized by the fact that 
the active electrode (12) is comiected to a high-frequency feed line (12') extending 
lengtiiwise in tiie instrument housing (1 1), >vhich is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between die feed line (12') to tiie active 
electrode (12) or tiie insulation (14) of the feed Une (12') and die inside wall of die 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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